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IHOACHUTEJIBHAA 3AIIUCKA

Pabovas mporpamMma ydeOHOTo Kypca «BBeneHue B XUMHIO» ISl O0yYarOIIuXCs 7
KJlacca cocTtaBieHa Ha ocHoBaHMM TpeboaHuit ®I'OCOOO, a Takke Ha OCHOBE
dbenepanpHOl paboueill MporpaMMbl BOCIIUTAHUS U C YUETOM KOHIICTIIIUN TPETOaBaHus
y4ueOHOro nmnpeamera «XuMus» B 00pa3oBaTeNIbHBIX OpraHu3anusax Poccuiickoi
denepanum.

VYyeOublli Kypc «BBeneHne B XUMHIO» 3aHUMAET BaXKHOE MECTO B CHCTEME
€CTECTBEHHO-HAYYHOT0 00pa3oBaHus ydyanuxcs / kiaccoB. M3yuenue 3toro
Kypca B Hallleii THMHA3UH B 7/-X KJIaccax MPU3BaHO 00eCIeYnTh 001e00pa3oBaTeIbHY 0
1 OOIIEKYIBTYPHYIO MOJATOTOBKY YYAIIUXCS IIKOJIBI, HEOOXOMMYFO VIS aIallTAlluH UX K
OBICTPO MEHSIOMUMCS YCIOBUSM JKH3HH B COIIMyME, a TaKKe /I JAIbHEHUIIEro
MPOJIOJDKEHUST OOYYEeHHS B CIICIUATM3UPOBAHHBIX KJIACCaX TMMHA3UM C YIITyOJICHHBIM
M3YUYEHUEM MPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIa Ha YPOBHE OCHOBHOT'O OOIIEro
oOpazoBanmss. B cCBs3Mm Cc 3TuM B O3TOHM TIporpamMme Kypca MpeaycMOTpeHa
MPEEMCTBEHHOCTh C JaJbHEHITMM OOydYeHHEM Ha TpenMere «XuMmus» B 8 Kiacce.
N3yuenune comepkanns Kypca «BBeieHre B XMMUIO» HAMPABIICHO HA PEATH3aIliI0 TaKOH
MPEEMCTBEHHOCTH C  TOCJIEIYIONMM OSTaroM TMOJYYeHUS MEIUIMUHCKOTO WM
XUMHUYECKOTO 00pa30BaHMs B paMKax U3y4YEHUS CIEIUAbHBIX €CTECTBEHHO-HAYUHbIX U
XUMUYCCKUX JUCHHWIUIMH B By3aX M OPTaHHW3AIMAX CPEAHETO MPOo(EeCcCHOHATBLHOTO
oOpa3oBanms. B 3Toil CBsI3M M3ydeHHE Kypca OPHEHTHPOBAHO MPEUMYIICCTBEHHO Ha
MEepBOHAYAILHOE 3HAKOMCTBO C TMIOCJEAYIONIMM pAaCIIUPEHHEM U yIiyOJieHueM
TEOPETUUECKOU M MPAKTUYECKON MOJTOTOBKU OOYYAIOMIMXCS B /-X KjaccaX TMMHA3HH.
Hapsiny ¢ stum, B cBere TpeboBanuiit ®I'OC OOO k miaHuUpyeMbIM pe3yjbTaTam
ocBoeHus (eepaabHON 00pa30BaTEIbHOM MTPOrpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHUs
M3y4YeHHUE Kypca OPUEHTHPOBAHO TAK)KE HA PEIICHUE 3a/1a4 BOCITUTAHUS U COIUATLHOTO
pa3BUTHs 00yyaromuxcs, Ha (GOpMUPOBaHKHE Yy HUX OOIICMHTEIICKTYaIbHBIX YMEHUMH,
YMEHHM paloHaIU3aluu yIeOHOro Tpyaa M 0000IEHHBIX CIOCOOOB JESITEIHLHOCTH,
UMEIOIINX MEXIUCITUTUTMHAPHBIN, HAAMPEAMETHBIA XapaKTep.

Ha ero uzyuenue orBeneno 34 yaca B TeueHue yueOHOro roja, 1 yac B Hesielo.

Pabouast mporpammbl ydeOHOTO Kypca «BBemenune B XuMHIO» (HOPMHPYETCS C
y4éToM paboueit mporpaMmbl BOCITUTAHUS.

1. Pa3BuTHE JJUYHOCTHBIX KAa4€CTB U IIEHHOCTHBIX OPUEHTALMIA

AKUEHTUPOBAHHE LIEHHOCTHOI'O acriexra: [imanupoBanue 00CyXIeHH,
BBISIBJIIFOIINX HPABCTBEHHBIN, IPAYKIAHCKUM, 3CTETUUECKAN CMBICI U3y4aeMBbIX SIBIICHUN
(manpumep, 100pO U 3710 B IUTEpaAType, IKOJIOTHYECKAs OTBETCTBEHHOCTh B reorpaduu,
Hay4Hasl 3TUKa B OMOJIOTHN).



PabGora c conumanbHO 3HauMMol WHMOpMalnKeil: AHAIU3 HOBOCTEH, CTATHUCTUKH,
nyOJMUIIMCTUYECKUX TEKCTOB Ha YpOKe C 1eiablo (HOPMUPOBAHMS COOCTBEHHOM
apryMEHTUPOBAHHOW MO3ULIMHA U OTHOLIEHUS K MPoOJIeMe.

MopenvpoBanue CUTyallMii HpaBCTBEHHOro BbIOOpa: Co3maHue Ha  ypoke
npoOJIeMHBIX cUTyalui (KecoB, MUJIEMM), T/I€ YUYEHUK JOJDKEH CAENaThb OCO3HAHHBIN
BBIOOP, OCHOBAHHBIN Ha MOPATBHBIX HOPMAaxX U IIEHHOCTSIX.

2. ®opMHUpoOBaHUE MeTaNpeAMeTHBIX KOMIIETEHIIUH 1 COIUAIBLHBIX HABBIKOB

Pa3BuTne KOMMYHHMKaTHUBHOMN KyJIbTYPBI:

Hcnonb3oBaHne NUCKYCCHM, A€0ATOB, KPYIJIBIX CTOJIOB JUISI OTPAOOTKHA HABBIKOB
BEJICHNUA KOHCTPYKTHBHOTO JHAJIOrd, YBA)KUTEIBHOTO OTHOLIEHUS K 4YYKOM TOYKE
3pEHUS, UCKYCCTBA apTyMEHTALUU.

Bxunrouenue rpymnmnoBoil paboTsl (MIPOEKTHI, UCCIEA0BaHUs, PEICHUE 3aJa4) IS
(opMHpPOBaHUS HABBIKOB KOMAHIAHOTO B3aWMOJEIHCTBUSA, pacHpeleieHuss poJjied u
OTBETCTBEHHOCTH.

CruMynupoBaHKE MO3HABATEIBHON U TBOPUYECKON AKTUBHOCTH:

[IpuMeHeHne WHTEPAKTUBHBIX METOJOB: UIPOBBIE TEXHOJOTUHU (IMIAKTHYECKUE
UTPBI, POJICBBIC UTPBI), MO3TOBBIC IIITYPMbI, TBOPUECKUE 3aaHUs, METOI Case-study.

[Tonnepsxka rccienoBaTeIbCKOM U TPOCKTHON JESITEILHOCTH (MHIUBUAYAJIBHOU U
IPYIIIOBOI) JUIsl Pa3BUTHSI CaMOCTOSITENBHOCTH, UHUIMATUBBI U yMEHHUS padoTaTh C
uHpopmaIuei.

dopMHUpOBaHUE (GyHKIHMOHATBHOM rpamoTHOCTH: Pemenune IIPAKTUKO-
OPUEHTUPOBAHHBIX W HETUIIUYHBIX 3a7a4, TOKA3bIBAIOIINX CBSI3b MPEAMETA C PEATIbHOU
’KU3HBIO U COBPEMEHHBIMH MPOOIEeMaMH.

3. Co3naHue 0JIarONpUATHOIO IICHXOJOTHYECKOr0 KJAMMATAa H CHCTEMBbI
OTHOIICHUM

[TocTpoeHne NOBEPUTENBHBIX OTHOWIEHUM: OTKPBITBIA AUAJIOr C YYEHHUKAMHU,
MIPU3HAHUE WX JOCTOMHCTBA, IOHUMAHUE U MIPUHATHE UX UHIUBUAYaIbHOCTH. CO3/1aHNe
Ha ypoKe aTMoc(epbl TICUXOJOTUYECKON 0€30MacHOCTH, TJIe HE CTPACHO OIIUOAThCS U
BBICKA3bIBaTh CBOE MHEHHUE.

[Tenaroruka corpyanudectBa: Opranuzanus 1edcrBa (MapHOro, TPYHIIOBOTO)
CUWJIbHBIX YYEHUKOB HaJl TEMH, KTO UCIBITBIBAET TPYAHOCTH, Uil (POPMHUPOBAHUS OTIBITA
B3aUMOINOMOIIU U MOJIEPKKH.

Cucrema NO3UTUBHOTO MOAKpeIUieHUs: Vcronb30BaHue CHCTEMBI IOOIIPEHUI
(BepOabHBIX, OIICHOYHBIX) HE TOJBKO 3a y4eOHBIC, HO M 3a COLMAIbHBIC YCIIEXH
(moMoIIb OJTHOKJIACCHUKY, aKTUBHOCTb B IMCKYCCHUH, TTPOSIBJICHHE UHUIIMATHUBBI).

4. BocnutaHue TUCHUIUIMHBI 1 CAMOOPTaHU3AIUN

AprymMeHTHpOBaHHOE MpeabsBieHue TpeboBauuii: OObsICHEHNE YUEeHUKAM CMbICIIa
¥ HEOOXOAMMOCTH IpaBWJ MOBEACHUS U OOIIECHUS Ha YPOKE, a HE MX MEXaHUYECKOe
HaBSI3bIBAHUE.



PazButue camoperymsiuun: Co3naHue cuTyalui Jjisi CAMOKOHTPOJISI U CAMOOIIEHKHU
yYCHUKAMHU CBOEH JEeATENbHOCTH (HAapUMEp, C IOMOIIBI0 YEK-JTUCTOB, KPUTEPHUEB
OIICHKH).

[Tpumep nenarora: JlemoHcTparus yUYUTEIEM YBKUTEJIHHOTO,
T00pOKENaTENHPHOTO M TPAXTAHCKH OTBETCTBEHHOTO IIOBEICHHUS Kak oOpasma s
OApaKaHUS.

COILEPKAHHUE YYEBHOI'O KYPCA

Xumusi B HEHTPE €CTECTBO3ZHAHUSA

Xumus Kak 4yacthb ecrectBo3Hanus. [Ipeamer xumuu. EcTecTBO3HAHNE — KOMILIEKC
HayK o npupojae: GU3UKH, XuMuHu,0Mojoruu U reorpaduu. IlonoxurensHoe u
OTPULATEIILHOE BO3ICMCTBUE YeoBeKa Ha nmpupoay. [Ipenmer xumun. Terna v BelecTsa.
CBoiicTBa BEUIECTB KaK MX MHAWBUIyaJbHbIE MTpU3HaKku. CBOKCTBA BEIIECTB KAK OCHOBA
UX IPUMEHEHHS.

Metoabl n3yueHusi ecrectBo3HaHusi. HaOmonenne kak OCHOBHOM METOJ MO3HAHUS
OKpY>Kalomiero Mupa. YCIOBUA TpoOBeAeHMs  HaOmojeHus. lumoresa  Kak
MIPEANOJIOKEHNE, OOBICHSIONIEe WK TMPECKa3bIBAIONIEe MPOTEKaHWEe HAOII01aeMOTo
aBieHus. JKkcriepuMeHT. JlabopaTopusi. DKCHEpUMEHT JIa0OPATOPHBIM U JTOMAIITHHMA.
CnocoObl  pukcupoBaHUsl pe3yabTaTOB 3KcrnepumeHTa. CTpoeHHe TIJIaMEHU CBEUH,
CyXOT0 FOPIOYEro, CIUPTOBKH.

IIpakTnueckass padora «3HAKOMCTBO C JlabopaTopHbIM oOopynoBanueM. [IpaBuia
TEXHUKHU O€30MaCHOCTH MPU pabOTe B XUMUUYECKOM KaOuHETe (J1Ta00paTopuu )».

IpakTuyeckas padora «HabGmonenue 3a ropsiiel cBEYOW. Y CTPOMCTBO CIUPTOBKHU.
[IpaBusna paboThl ¢ HarpeBaTEeIbHBIMU TPUOOPAMUY.

MopenupoBanue. Mojenu kak abCcTparvupoBaHHbBIE KONMHMU H3Y4aeMbIX OOBEKTOB U
npoiieccoB. Mojenu B pusuke. DiekTpodopHas MalmHa Kak abcTparupoBaHHas MOJIEIb
MonHuM. Mogenu B Ouonorud. buonornueckue wmyJisbkd. Mojenu B XUMHHM:
MarepuaibHble (MOJEIN aTOMOB, MOJIEKYJ, KPUCTAJUIOB, almnaparoB M YCTAaHOBOK) U
3HAKOBBIE (XUMUYECKUE 3HAKU, XUMUYECKUE (POPMYJIIbI U XUMUYECKUE YPABHEHUS).

XuMuyeckasi CHMBOJINKA. XUMU4Yeckue 3Haku. Mx o0o3HaueHHe, MPOU3HOIICHUE U
uH(popmalusi, KOTOPYIO OHHM HecyT. Xumuueckue Gopmynsl. Mx o6o3HaueHue,
MIPOU3HOIIICHUE U HH(DOPMAITUS, KOTOPYIO OHU HecyT. MHaeKChl 1 KO3 HUITHESHTHI.

XumMusa M  (u3uKka. YHUBEPCAJbHBIN XapaKTep MNOJO0KEHUHA MOJICKYJISIPHO-
KHHeTHYecKOH TeopuM. [loHATHSA «aTtom», «MoOeKyna», «vMoH». Kpucramnmdeckoe



COCTOSIHME BellecTBa. KpucTalnueckue pelmeTkd TBepAblX BewecTB. Auddysus.
bpoyHOBCKOE nBUKEHHE.

Xumusi u (usnka. ArperatHbie cocTosiHusi BemlecTBa. [loHarue o0 arperaTHoMm
cocTosiHUU BeriecTBa. ['a3000pa3Hbie, )KUAKKWE U TBEpAbIe BelecTBa. Kpucraminyeckue
u aMopdHbIe TBep/ible BelecTBa. Duznueckue 1 XUMUYECKHUE SBJICHUS.

XumMusi reorpa(l)ml. I'eonornueckoe CTPOCHUC IIIIAHCTHBI 3emis: AAPO, MAHTHA,
J'II/ITOC(i)epa. OJEeMEHTHBI COCTaB TC€OJOTMYECKHX COCTaBHBLIX 4YacTei ILIAHETHI.
MI/IHCpaJII)I N TOPHBIC IIOPOAHLI. Marmatudeckue u 0CaJOYHBIC (OpFaHquCKHG 141
HCOPTaHUYCCKHC, B TOM YHCJIC U FOpIOLII/IC) IMOPOIHI.

Xumusi 1 6mosiorus. XuMUYECKUI COCTaB >KMBOM KJIETKH: HEOpraHudeckue (Bojaa u
MUHEPAJIbHBIE COJIM) U OpraHuYeckue (OENKU,)KUpPbI, YIIIEBOAbl, BATAMHHBI) BEILIECTBA.
[IpocTeie W CIIOXKHBIE BEIIECTBA, HMX pOJIb B JKU3HEACSITEILHOCTH OPraHU3MOB.
buonorudeckass posb Boabl B kuBoM Kierke. dorocunrte3. Ponp xnopoduimia B
(doTocuHTe3e. buonornueckoe 3HaY€HUE KUPOB, OETKOB, IPUPHBIX Macell, YIIIEBOJOB U
BUTaMUHOB JIJISI )KU3HEIEATEILHOCTH OPTaHU3MOB.

KauecTBeHHble peaknuu B XuMHH. [[OHATHE O KAaYeCTBEHHBIX PEAKIUAX KaK O
peaKIusIX, BOCPUHUMAEMBIX OPTAHOJICTITHYCCKHU C TIOMOIIBIO 3pEHHUS, CITyXa, 00OHSHHUS.
Anamurraeckuii d3pdekt. OnpenensemMoe BEIICCTBO U PEaKTUB Ha Hero. Bo3MoKHOCTH
M3MEHEHHMS POJIM Ha MPOTHUBOIIOJOXKHYI0. PactpocTpaneHue 3amaxa OJIEKOJIOHA, TyXOB
WIu  Je3ojopaHTa  Kak  mpomecc  auddys3umu.  OOpasibl  TBEPIABIX  BEIECTB
KPUCTAUTMYECKOTO CTPOCHUSA. MOJCIN KPUCTAITHICCKUX PEIIETOK.

JemoncTpanuu. Kosutekiuss pasHbIX Tell W3 OJHOIO BEIEeCTBA WIM Marepuaia
(manpumep, crekia — mnabopaTopHas mnocynaa). Kosuiekius pazaudHbIX Tel WU
¢doTorpaduil Ten U3 aTIOMUHMS JJI1 WUTIOCTPAIMU UAEH «CBOMCTBA — MPUMEHEHHE.
VY4ebHoe 000pyaOBaHKE, UCIIOJIb3YEMOE MPU U3yYeHUH (DPU3UKU, OUOIOTHH, Teorpapuu
u Xxumuu. OnektpodopHas MamHa B AeiictBuM. ['eorpaduueckue mozpenu (rio0yc,
kapta). buonormueckne mopenu (MyJSDKH OpPraHOB M CHUCTEM OPraHOB pacTEHUH,
’KMUBOTHBIX U uesioBeka). Gusnueckne 1 XUMUIECKIE MOIETTH aTOMOB, MOJICKYJT BEIIECTB
U WX KPUCTAIIMYECKHX pemeTok. OObeMHBIE W IIApOCTEP)KHEBHIE MOJEIN BOJBI,
YTIEKUCIIOTO U CEPHUCTOTO Ta30B, MeTaHa. PacmipocTpaHeHne 3amaxa o/IeKOI0Ha, TyXOB
WM Je3ojopaHTta kKak mporecc auddysun.  OOpassl  TBEPABIX — BEIIECTB
KPUCTAJJTMYECKOTO CTPOeHUs. MoJenu KpUCTaUIMYECKUX PEUIeTOK. TpH arperaTHbIX
coctosiHUsL Boabl. «llepennBaHue» YIJIEKHCIOro Ta3a B CTakaH Ha ypaBHOBEIICHHBIX
Becax. Koysiekius KpUCTAIMYECKHMX W aMOpP(HBIX BEIIECTB U M3ACIUN U3 HHUX.
Konnekuust MunHepannoB (J1a3yput, KOPYH/, XaJIbKOMUPHT, (HII00OpUT, ranut). Kommexims
TOPHBIX MOPOJ (TPaHUT, pa3iuyHble (OPMbI KaJIbLIUTA MEJ, MpPamop, H3BECTHSK).



Komnekuus roprounx uckomnaemblx (He(Tb, KaMEHHBIM Yrolib, CIAHIBI, TOPP).
CrmpToBast SKCTpakius XJopoduiuia U3 3eJICHBIX JTUCTheB. KauecTBeHHAs peakius Ha
kucinopoa. KadecTBeHHas peakius Ha yIJIEKUCIbIM ra3. KadecTBeHHas peakuus Ha
U3BECTKOBYIO BOJTY.

JlaboparopHbie omnbITbl. OmNHCcaHHEe CBOMCTB KHUCIOPOAA, YKCYCHOM KHCIOTHI,
amomuHusi. CTpoeHue miaMeHu (CBE€YH, CIIUPTOBKHU, CyXOro roprouero). M3rorosienue
MojieNiel MOJIEKYJT XUMHUYECKUX BEIIeCTB U3 muiacTuinHa. Habmonenre OpoyHOBCKOIO
JIBW)KEHUSI YaCTHUEK YEPHOM TYILIW MOJ MUKPOCKONOM. M3ydeHne rpaHuTa ¢ oMOUIbIO
YBEIUYUTENIBHOIO cTekaa. OOHapyKEHUE )KUpa B CEMEHAX MOJCOJIHEYHUKA U TPELIKOTO
opexa. OOHapyxeHue 3(pUPHBIX Macell B alleIbCUHOBOM Kopke. OOHapy)eHUe Kpaxmala
u Oenka (KJIEHKOBUHBI) B MILIEHUYHON MyKe. [IponyckaHue BbIIbIXaeMOT0 BO3/1yXa 4epes
U3BECTKOBYIO BOJY.

MareMaTuKa B XUMHH

OTHOCUTe/IbHBIE ATOMHAsi U MoJieKyJsipHass Macchl. [loHsiTue 00 OTHOCHUTENBHOMU
aTOMHON W MOJICKYJISIPHOM Maccax Ha OCHOBE BOAOpPOAHON enunHuIbl. Haxoxnenue
OTHOCHUTEJIPHOM aTOMHOM MacChl XHMMHYECKHX »3JIeMeHTOB 1o Tabmmme JI. M.
MenneneeBa. HaxokjaeHue OTHOCHUTENIBHOW MOJICKYJISIpHON Macchl 10  (opmysie
BEIIECTBA KaK CYMMbl OTHOCHUTEJIBHBIX ATOMHBIX MAacC, COCTAaBJISIIOIIMX BEIIECTBO
XUMHYECKUX DJIEMEHTOB.

MaccoBasi 10151 XHMHY€CKOT'0 3JIEMEHTA B CJ10:KHOM BemlecTBe. [loHsTHEe 0 MaccoBoM
70716 XMMHUYECKOTo 3jieMeHTa (W) B CIIO)KHOM BEIIECTBE M €¢ pacueT mo (opmyJe
BemecTBa. HaxoxaeHue ¢opMynbl BeIIeCTBA IO 3HAYCHUSM MAacCOBBIX JOJIeH
00pa3yroIrX ero JIeMEHTOB.

Yucrbie BemecrBa U cMmecH. [loHarne o umctom BemectBe M 0 cmecu. Cmecn
razooOpa3Hble (BO31yX, IPUPOAHBIN ra3), >kuaKue (HeTh) U TBEpAbIE (TOPHBIE TOPOIBI,
kynuHapHble cMecd 1 CMC). CMecu TOMOTeHHBIE U TETEPOTeHHBIE.

O0bemMHasi J10JI1 KOMIIOHEHTAa ra30oBoii cmecH. [lonstre o0 oObemHOU moie (¢)
KOMIIOHEHTa Ta30Boii cMecu. CocTaB BO3ayxa M HPUPOAHOro rasza. Pacuer oObema
KOMIIOHEHTA Ta30BOM CMECH 10 €ro 00beMHOM /10J1e 1 HA0OOPOT.

MaccoBasi 10Jis1 BelecTBa B pacTBope. [loHsTre o MaccoBoii noie BemecTBa (W) B
pactBope. PacTBOpuTENbs M pAacTBOPEHHOE BEIIECTBO. PacyeT Maccsl pacTBOPEHHOTO
BEIL[ECTBA 10 MAacce pacTBOpa U MAacCOBOM JI0JIE PACTBOPEHHOI'O BEIECTBA M IPYrue
pacyeThl C UCNOJIB30BAHUEM ITUX MOHITHH.

IIpakTnueckass padora «lIpuroroBieHue pacTBopa € 3aJaHHONM MacCOBOW JOJIEH
PACTBOPEHHOTO BEILECTBAY.



MaccoBast noJs npumecei. [lousatue o yuctom BeuecTse U npumecu. MaccoBas 10
npumecn (W) B oOpasiie mcxoaHoro BemiectBa. OCHOBHOE BeIIecTBO. PacueT Macchl
OCHOBHOTI'O BENIECTBA MO MAaCCE BEIIECTBA, COACPMKAILIETO OMPEAECICHHYI) MACCOBYIO
JIOJIIO0 TIPUMECEH, U APYTUE PACUYETHI C UCMOIb30BAHUEM ITUX HOHSATHIA.

JdemoncTrpanuu. MuHepansl KynpuT W TeHOPUT. Koymeknuy pasiauyHblX BUIOB
MpaMopa 1 34Ul (WM WIUTFOCTPALMK U31enuii) u3 Hero. CMech peyHOro U CaxapHOTo
necka u ux paszgenenue. Komiekuus HepTH 1 HedrenpoaykToB. Kosuiekiust ObITOBBIX
cMmeceit (kynmuHapHbIX cMmeced, CMC, mamMmnyHe#, HanmuTKOB W Ap.). Juarpamma
00BEMHOI0 cocTaBa Bo3ayxa. JluarpaMma 0OOBEMHOrO0 cOCTaBa MPUPOJHOIO Tasa.
OOpasipl BEMIECTB U MATEPUAIIOB, COJIEPKAILIUX ONPEIEIECHHYIO 00 TPUMECEH.

JlaGopaTopHble onbIThl. 3yueHne cocTaBa OBITOBBIX KYJIMHAPHBIX M XO3SIMCTBEHHBIX
cMmecel 1o 3TUKeTKaM. M3yueHne cocTtaBa HEKOTOPBIX OBITOBBIX U (hapMaleBTUYECKHUX
IIPENapaToB, COAEPKAIIMX ONPEACIECHHYIO AOJI0 IPUMECEH 110 UX ITUKETKAM.

HBJ’ICHI/IH, MPOMUCXOIAIIMNE ¢ BeeCTBaMU

Paznenenue cmeceil. [loHaTHE O pa3geneHnu cMecell U OYUCTKE BemecTB. HekoTopeie
MpoCTEeUIIMe CrnocoObl pa3feleHus CMecel: MpPOCEUBAaHUE, pa3JeJIeHue cMecen
MTOPOLIKOB KEJI€3a U Cepbl, OTCTaUBaHUE, IeKaHTAUs, UEHTPU(DYTUPOBAHUE, Pa3ICICHUE
C IIOMOIIBIO JICJIUTEIIbHOM BOPOHKH.

®uabtpoBanue. OunbTpoBanue B 1abopaTopu, ObITY U Ha npousBojicTBe. [loHATHE O
¢dunpTpare.

Ancopouus. I[Tonstue 006 amcopOuumu M agcopOeHTax. AKTUBMPOBAHHBIA yrojb Kak
BAKHEUIIUN aJIcCOPOEHT, €ro MCHOJIb30BaHUE B OBITY, Ha MPOU3BOJICTBE U B BOCHHOM
nesne. Y CTpOUCTBO MPOTUBOTA3a.

Juectnnasuua. JJUCTUIUISINAS KaK TPOLECC BBIICICHUS BEIIECTBA U3 KHUJKOM CMECH.
JluctrimmpoBaHHasi BoJa U 00J1acTH €€ TPUMEHEHUS.

Kpucrasnuzauua wiam BbhimapuBanve. Kpuctamnuzanuss U BblIapUBaHuE B
nabopaTopuu (KpUcTauM3aTopbl U ¢GappopoBbIE YAILIKH JIJIsl BEITAPUBAHUS) U IPUPOJIE.
[Teperonka vedtu. Hedrenpoaykrel. @pakioHHas meperoHka >KUIKOro Bo3ayxa.

IIpakTnueckas padora «OuncTka NOBapEHHOU COIN.

Xumuyeckue peakuuu. [IoHATHE 0 XMMUYECKON PEAKLIMU KaK MPOLIECCe MPEBPALLCHUS
OJIHUX BELIECTB B APYTUE. Y CJIOBUS TEYEHUS U MPEKPALECHUS XUMUYECKUX PEAKIUH.

IIpusHaku XMMHYECKMX peakuuu. [Ipu3HakuM XMUMUYECKHUX peakUui: HU3MEHEHUE
[[BETA, BBINAJCHUE OCA/IKA, PACTBOPEHUE [TOJIYUYEHHOI'0 OCAJIKa, BBIACICHUE ra3a.



JemoncTpanuu. [IpocenBanne cMecu MyKd M caxapHOro necka. Paznenenue cMmecu
MIOPOLIKOB CEpbl U keje3a. PazneneHne cMecH MOPOIIKOB cepbl M necka. PazneneHue
CMECHM BOJbl M PACTUTEIBHOTO Macjla C [OMOIIBIO JEJIHUTEIbHOM BOPOHKH.
Hentpudyruposanue. GunprpoBanue. Komnekuus pecnupaTopHbIX MACOK U MapJeBbIX
MOBSA30K. AJICOPOLIMOHHBIE CBOMCTBAa aKTHMBUPOBAHHOro yriid. CuiMKareib W €ro
NpUMEHEHHE B OBITY W JIETKOM MNPOMBIIUIEHHOCTH. [IpoTHMBOras m ero ycTpoiucTBo.
[lonyyenue AMCTWIIMPOBAHHOW BOJBI C IMOMOIIBIO JIAOOPATOPHOW YCTAHOBKH IS
MEPErOHKH KUAKOCTE!. Pazienenue cMecu nepMaHrasara i iuxpomara Kajms ciocooom
kpuctammzanuu. Komnekuus «Hedts n HedrenpoaykTs». BzaumoaeiicTBue nopomkos
Kele3a U cepbl npu HarpeBaHuu. [lomydeHue yriekuciaoro rasa B3auUMOAECHCTBHEM
MpaMopa ¢ KHUCJIOTOW M OOHapyXeHHe €ro C IOMOUIbI0 M3BECTKOBOM BOJBI.
Karaintnyeckoe pas3ioKeHHE MEPOKCHIA BOAOpPOAA (KaTaJu3aTop — JIHOKCH]
Maprasna). PepMEHTaTUBHOE Pa3JI0KEHUE IIEPOKCHUIA BOJOPOAA C IIOMOIIBIO KaTaIas3bl.
KHCIIOTHBIII OTHETYIIMTENb, €ro YCTPOWCTBO M HNpUHUMI JelcTBUs. Peaknus
HEUTpaJau3aluyd OKpAalIEHHOro (eHon(TaTenHoM pacTBOpa WIEJIIOYHM  KHCIIOTOM.
B3auMozeiicTBue pacTBopa mepMaHraHaTa U JUXpoMara Kajlis ¢ paCTBOPOM Cyib(puTa
Hatpus. Ilomydenue ocaaka ruapokcuga memu (1) wmam ruapokcuma sxemeza (I11)
peakuueir oOMeHa. PacTBOpeHHE TOJNyYEHHBIX OCAJAKOB THIAPOKCHIOB METAJIOB
kucnoroil. [lomydyeHue yriaeKuciaoro rasa B3aUMOJIEHCTBHEM pacTBOpa KapOoHaTa
HATPHS C KUCIOTOM.

JlabopaTtopHbie onbIThI. PazneneHue cMmecu CyXoro MOJIOKA M PEYHOrO IECKa.
W3rotoBnenre ¢uibTpa U3 (QUIBTPOBAIBLHON OyMarn wianm OyMaxxHOW cayideTku.
N3rotoBieHre MapieBbIX MOBS30K KaK CPEICTBA MHAMBUAYAIBHON 3allMTHl B MEPUOJ
snuAeMuu rpunna. Mzyuenue coctaBa 1 IpUMEHEHUSI CHHTETHUECKUX MOIOIIUX CPEJICTB,
coJlepaKalluX dH3UMBI. M3ydeHue ycTpoiicTBa 3aKUTAJIKU U €€ IIJIAMEHU.

Paccka3sbl mo xumuu

Paccka3sbl 00 yueHbIX. Beigaronmecs pyccKkrue y4eHble-XUMHUKH: )KU3Hb U IESITETbHOCTh
M. B. Jlomonocoga, /. 1. Menneneesa, A. M. bytieposa.

Paccka3bl 00 3j1eMeHTax M BemlecTBaX. MeTamiabl: aJIOMHUHUM, JKeEJI€30, 30JI0TO.
Hewmeramnsl: a3ot, Bogopoa. Bona. Xmopua Hatpusi. KapOoHaT KayibIusl.

Pacckaspl 0 peakuusix. @orocunres. ['openue. Koppos3usa meranios.

IIpakTnueckass padora (IoMAIIHMHA JIKCHEPUMEHT) «BbIpaliMBaHWe KpPHUCTAIOB
COIM».

IpakTnueckas padora (IoMamHMii 3KcepuMeHT) «Koppo3usi METAILIIOBY.

MeranpeaMeTHble CBA3U:



1) YMEHHUE CaMOCTOSTENIBHO ONpPENENsTh LENU CBOEro OOydYeHHUs, CTaBUTh U
(GopMynupoBaTh 715 ceOs1 HOBBIE 33/aUu B yu€0€ U MO3HABATEIbHOU JEATEIbHOCTH,
pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH ITO3HABATEIIBHON AEATEIbHOCTH;

2) YMEHHME CAMOCTOSITENBHO IJIAHUPOBATH IyTH JTOCTHKEHUS LEJIEH, B TOM YHCIIE
aNbTepHATUBHBIC, OCO3HAHHO BbIOMpaTh Hanbosee 3pPeKTUBHBIE CIIOCOOBI PEIICHUS
y4eOHBIX U MO3HABATENbHBIX 33/1a4;

3) YMEHHE COOTHOCUTb CBOM JCUCTBUS C IUIAHMPYEMBIMH PE3yJbTaTaAMM,
OCYILECTBIIATH KOHTPOJIb CBOEH AECATEIBHOCTH B MPOLIECCE TOCTUKEHUS PE3YIIbTATA,
OTIPE/IETIATh CIOCOOBI ACHCTBUM B paMKax MPeajioKEHHBIX YCIOBHM M TpeOOBaHUH,
KOPPEKTUPOBATh CBOU JAEHUCTBUS B COOTBETCTBUU C U3MEHSIONICHCA CUTYallUEH;

4) YMEHHE OLICHUBATh NIPABUIILHOCTh BBINOJIHEHUS y4eOHOM 3a/1a4u, COOCTBEHHbIE
BO3MOYHOCTH €€ pELICHUS;

5) BJIaJCHUE OCHOBAMM CAaMOKOHTPOJISI, CaMOOLICHKH, NPHUHATHS PEIICHUH WU
OCYLIECTBJIEHUSI OCO3HAHHOTO BHIOOpA B yUeOHOM M MO3HABATEIbHOUN AESTENbHOCTH;

6) YMEHUE OIpelesITh MOHATHs, Cco37aBaThb O0O0OOIIEHHUs, YCTaHaBJIMBATh
aHAJIOrUH, KIAcCU(UIMPOBATH, CAMOCTOSTENIBHO BBIOMPATh OCHOBAHUS U KPUTEPUU
Uil KJIaccU(UKaluyY, yCTaHABIMBATh MPUYMHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH
JIOTUYECKOE PACCYKICHHUE,

7) YMO3aKIO4YeHue (MHIYKTHUBHOE, AEAYKTHBHOE W II0 AHAJIOTMHM) W JeJaTh
BBIBOJIBL;

8) YMEHHE CO37aBaTh, IPUMEHATh U MPEOOPa30BbIBATH 3HAKH U CUMBOJIbI, MOJIEIH
Y CXEMBI JUIsl pelieHus1 y4eOHbIX U [T03HABATENIbHbBIX 33/1a4;

9) CMBICIIOBOE YTCHUE;

10) YMEHHE OpraHU30BbIBATH Y4YEOHOE COTPYJIHHUYECTBO U  COBMECTHYIO
JEeSATEIbHOCTh C YUYUTEIEM U CBEPCTHUKAMU; pabOTaTh MHAMBUAYAIBHO U B TPYIIIE:
HaxoJIUTh OOUIee pelieHue M pa3pelarb KOH(JIMKTbI HAa OCHOBE COTrJIaCOBaHUS
MO3ULIUNA U y4€Ta UHTEPECOB; (DOPMYIMPOBATh, APTYMEHTUPOBATH U OTCTAUBATH CBOE
MHEHMUE;

11)yMEHHME OCO3HAHHO UCIIOJIb30BAaTh PEUEBBIE CPEICTBA B COOTBETCTBUH C 3aJa4eH
KOMMYHUKAIlMM ISl BBIP@KEHUS CBOMX YYBCTB, MbICIEH U MNOTpEOHOCTEH;
IJIAHUPOBAHUS U PETYJSILUU CBOEH IEATEIIBHOCTH; BJIAJICHUE YCTHON U TMCbMEHHON
PEYbI0, MOHOJIOTHYECKON KOHTEKCTHOM PEYbIO;

12) OPMUPOBAHWE U paA3BUTHE KOMIIETEHTHOCTH B OOJACTU HCIIOJIb30BAHUS
MH(POPMAIIMOHHO--KOMMYHUKALMOHHBIX TEXHOJIOTUH;

13)(hOpMHUPOBAHHME U PA3BUTHUE HKOJIOTMYECKOTO MBIILIEHUS, YMEHHE MPUMEHSTD
€ro B  I[I03HABATEJIbHOW, KOMMYHHUKATUBHOMW, COLHMAJIBHOM MPAKTUKE W
npodecCuoHaTbHON OpUEHTAIIUH.

14) B obmactu mpenMeTHBIX pe3yJIbTaToB 00pa3oBaTelbHAasi OpraHu3alus 0O0IIero
00pa3oBaHUsl peaau3yeT CIeIyIoue 3a1a4u:

15) popMUpOBaHUE TEPBOHAYAIBHBIX CHUCTEMATU3HUPOBAHHBIX MPEICTABICHUN O
BEILIECTBAX, MX IIPEBPALICHUAX H NPAKTHYECKOM IPUMEHEHUH; OBJIAJECHUE
NOHATUWHBIM allIapaTOM U CUMBOJIMYECKUM S3bIKOM XWMHH;

16) OCO3HAHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHUYECKON HayKH Kak 0OJacTh
COBPEMEHHOI0 €CTECTBO3HAHUS, XUMHUYECKUX IPEBPAILECHUM HEOPraHWYECKUX U
OPraHUYECKUX BEUIECTB KaK OCHOBBI MHOTHX SIBJICHUM KMBOM U HEXKUBOW IIPUPOJIBI;
yrayOJeHue MpeacTaBIeHU 0 MaTepruaibHOM €MHCTBE MUPA;

17) OBJIaJICHAE  OCHOBAaMHM  XHMHUYECKOM  TPAMOTHOCTH:  CIIOCOOHOCTBIO
aHAJIM3UPOBaTh M OOBEKTHUBHO OILEHUBATh >KU3HEHHBIC CUTYallUW, CBA3AHHBIE C



XUMUEH, HaBbIKaMH 0€30MacHOro oOpalleHHs C BEIECTBAMM, UCIIOIb3YEMbIMU B
MOBCEAHEBHOM >KM3HM, YMEHUEM aHaJU3UpOBaTh W IUIAHUPOBATh HKOJIOTHYECKU
Oe30MacHoe MOBEJICHHE B LIETISX COXPAHEHHSI 3J0POBbsI U OKPYKAIOIIEH Cpebl;

18) OpMHUpPOBAHKE YMEHUHN YCTaHABIUBATh CBSI3U MEXKY PEaIbHO HAOIII01aeMbIMU
XUMUYCCKUMU SIBIICHUSAMH UM TIPOIECCAMHU, TMPOUCXOIANIUMU B  MHKPOMHPE,
OOBSICHATH MPUIMHBI MHOTOOOpAa3usi BEIIECTB, 3aBUCUMOCTh X CBOMCTB OT COCTaBa
CTPOCHHSI, a TAKXKE 3aBUCUMOCTh IPUMEHEHHUS BEUIECTB OT UX CBOMCTB:

19) MPUOOPETEHUE OTBITA UCTIONH30BAHMSI PA3TUYHBIX METO/IOB U3YUEHHUS BEIIECTB:
HAOJIOICHUST 32 MX MPEBPALICHUSMHU IPU MPOBEACHUH HECIOXKHBIX XUMUYECKHUX
HKCIIEPUMEHTOB C HCIIOIb30BAaHUEM JTAOOPATOPHOTO 000PYAOBAHUS U TPUOOPOB;

20) GOpMHUpPOBAHKE TPEJCTABICHUNA O 3HAYCHUM XUMHYECKOW HAYKH B pPEUICHUU
COBPEMEHHBIX JKOJOTMYECKHX Mpo0JeM, B TOM YHUCJIE B MPEJOTBPALIECHUN
TEXHOTEHHBIX U HKOJOTHYECKUX KaTacTpod.

Peanu3anus MKOJBbHBIMHM IEeJAaroraMM BOCIHTATEJIbLHOI0 IOTEHIHAJIA YpPoOKa
npeaiojaracT CacIayromce (Ha OCHOBC HpOI‘paMMBI BOCIITUTaHUA FI/IMHaSI/IPI)Z

- TOOY’KJIEHHUE K TO3UTUBHOMY BOCIIPHUATHIO YUAITUMUCS TPeOOBAaHUMN U TPOCHO yUUTES,
MIPUBJICYCHHUIO UX BHUMAaHUS K 00CY>KIaeMoil Ha ypoke MHGOpMAaIK, aKTUBU3AINH UX
[MO3HABATEJIbHOU JIEITEIbHOCTH;

- MOOYXJEHUE MIKOJBHUKOB COOJIIOaTh Ha YPOKE OOIICIPUHATHICE HOPMBI MOBEICHMUS,
npaBwjia OOIIEHHUS CO CTapmIUMHU (YUUTEISIMU) M CBEPCTHUKAMU (ILIKOJbHUKAMM),
MPUHITUIIBI YIEOHON AUCITUTUTMHBI 1 CAMOOPTaHU3alINY;

* IPUBJICUCHUE BHUMAHUSI IIKOJIbHUKOB K IEHHOCTHOMY aCIIEKTy M3y4aeMbIX HA YPOKax
SBJICHUM, OpraHu3aiusi ux paboThl C MOJydYaeMOW Ha YPOKE COIHMAIbHO 3HAYUMOUN
uH(popmaImen — HHUIMUPOBAHUE €€ OOCYKICHUS, BHICKA3bIBAHUS YUAIIUMHUCS CBOETO
MHEHHUS 10 €€ TTOBOAY, BBIPAOOTKU CBOETO K HEM OTHOILICHHUS;

* WCITOJIb30BAaHWE BOCTHUTATEIIBHBIX BO3MOXKHOCTEH COJEp)KaHHUsS Y4eOHOTO MpeaMera
gyepe3 JEMOHCTPAIMIO JIETSM MPUMEPOB OTBETCTBEHHOTO, TPaKIAHCKOTO ITOBEICHUS,
MIPOSIBJICHUS YEJIOBEKOJIIOOUS U JOOPOCEPACUHOCTH, Yepe3 MOJ00p COOTBETCTBYIOIINX
TEKCTOB JJIsi YTEHUS, 3aJlay I pelieHus, MPOOJIEMHBIX CUTYalMi 1 00CYXKICHUS B
KJiacce,

* IPUMEHEHUE Ha YPOKE MHTEPAKTUBHBIX (POPM pabOThI yHaIIUXCs: MHTEIUIEKTYaIbHbIX
UTP, CTUMYJIMPYIOIIMX IMO3HABATEIBHYI0 MOTHBALMIO IIKOJBHUKOB; IHIAKTUYECKOTO
Tearpa, I/ie MOJIyYeHHbIC Ha YPOKE 3HAHUS OOBITPBHIBAIOTCS B T€ATPAIbHBIX OCTAHOBKAX;
JUCKYCCUM, KOTOpBIE HAIOT Yy4YallMMCS BO3MOKHOCTh MNPUOOPECTH OMBIT BEACHUS
KOHCTPYKTMBHOIO JMayora; rpynmnoBoil padoThl win pabOThl B Mapax, KOTOPbIE ydyar
IIKOJIbHUKOB KOMaHIHOM paboTe ¥ B3aUMOJEHCTBUIO C IPYTUMHU JE€THMU;

* BKIIIOYEHUE B YPOK UTPOBBIX MPOLIEAYP, KOTOPBIE IOMOTal0T HOIEPAKATh MOTHBALIUIO
JIETEeH K MOTyUYEHUI0 3HAaHUH, HATAKWBAHHUIO TTO3UTUBHBIX MEXJIMYHOCTHBIX OTHOIIIEHUHN
B KJIacC€, TIOMOTAIOT YCTAaHOBJICHHUIO TOOPOKETATEIIEHON aTMOC(EPHI BO BPEMS YPOKa;



OpraHu3anuAa HIC(l)CTBa MOTUBUPOBAHHBIX W JPYIUPOBAHHBIX Y4YAIIUXCA HaAI HX
HCYCIICBAIOIMMHN OAHOKJIACCHUKaMHM, AAoHICr0 IMKOJbHHKaM COIHWaJIbHO 3HAYUMBIH
OIIBIT COTPYAHHUYICCTBA B3aMHOU IIOMOIIIH,

WHULIMMPOBAHUE U TOAJEPIKKA HCCIIEIOBATEIBCKON IEATEIIBHOCTH IIKOJIBHUKOB B
paMKax peaau3alud WMHM WHIWBUAYAJIBHBIX W TPYIIIOBBIX HCCIIEI0BATEIBCKAX
MPOEKTOB, YTO JAACT MIKOJIbHUKAM BO3MOKHOCTh MPUOOPECTH HABBIK CAMOCTOSITEILHOTO
pEIIeHUsT TEOPETHUECKONM MpoOJIeMBbl, HABBIK TI'E€HEPUPOBAHUS U  O(POPMIICHUS
COOCTBEHHBIX UICH, HABBIK YBAKUTEIHHOTO OTHOLIEHHS K Uy KUM UAESIM, 0)OPMIECHHBIM
B paboTax JApyrux HCCIAEAOBaTeNe, HABBIK IYOJIMYHOIO BBICTYIUICHHS TEpeN
ayIUTOpUEN, apIyMEHTUPOBAHUS U OTCTAMBAHUS CBOEH TOYKH 3PEHHS.

IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA NPOI'PAMMBI KYPCA
«BBEJEHUE B XWMHIO» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Pe3yJIbTAThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O OOIIEro 00pa3oBaHUs
JOCTUTaloTCsl B XO0A€ OOYy4YEeHHs XUMHUU B €IMHCTBE Y4YEOHOH M BOCIHMTATEIBLHOMN
NEATEIIBHOCTA B COOTBETCTBUU C TPAJULIMOHHBIMUA POCCUNCKUMHU COLIMOKYJIBTYPHBIMU U
JTYXOBHO-HPaBCTBEHHBIMH LIEHHOCTSIMU, IPUHSTHIMU B OOIIECTBE MPAaBUIaMH U HOpMaMu
MOBE/ICHHUS U CIIOCOOCTBYIOT IIPOLIECCaM CaMOIIO3HAHMSI, CAMOPAa3BUTHS U COLIMATTU3aLlUU
o0yuarommxcs.

JInuHOCTHBIE pEe3yJIbTATHI OTPAXKAIOT TOTOBHOCTh oOyyJaroumxcs
PYKOBOJCTBOBATbCA CUCTEMOM MO3UTHUBHBIX LIEHHOCTHBIX OPHUEHTALMH U PACIIUPEHUE
OIIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YMUCJIE B YaCTH:

1) mnaTpuOTHYECKOT0 BOCTIUTAHUS:

LICHHOCTHOTO OTHOILIECHMS K OTE€YECTBEHHOMY KYJIbTYPHOMY, MCTOPHYECKOMY U
HAay4YHOMY HACJIEIUI0, TOHUMAHHS 3HAYEHUS XUMUYECKON HAYKH B )KU3HU COBPEMEHHOTO
oOuiecTBa, CHOCOOHOCTH BIAAETh JOCTOBEPHOM HH(OpManuedr o NepeaoBbIX
JNOCTHKEHUAX U OTKPBITUAX MUPOBOU M OTEYECTBEHHOW XUMUH, 3aUHTEPECOBAHHOCTH B
Hay4HbIX 3HaHUAX 00 yCTpONCTBE MHUpa U OOIIECTBA;

2) rpakKAaHCKOT0 BOCIUTAHMSA:

IIPEACTABIICHNS O COLIMAIIBHBIX HOpPMax M MPaBUiIaX MEKJIMYHOCTHBIX OTHOLICHUN
B KOJUIGKTHUBE, KOMMYHHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HO,
y4eOHO-UCCIIeI0BaTENbCKOM, TBOPUECKON U APYTUX BUAAX EATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JESATENbHOCTH  NPU  BBIIOJHEHUH  y4EOHBIX,
MO3HABATEJIbHBIX 33/1a4, BBIIOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX
IIPOEKTOB, CTPEMJICHHsSI K B3aUMOIIOHMMAHMIO M B3aMMOIIOMOLIM B IIPOLIECCE ITOU
y4eOHOU NIeATENbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE MOBEACHHE U IMOCTYIKH CBOUX



TOBapUIIe C MO3UIMHM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUSA
MOCJIEJICTBUNA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSL:

MHPOBO33PEHUYECKHE MPEJCTABICHUS O BEIIECTBE M XUMHUYECKOM pEeaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HayKH M COCTABIISIOIINE OCHOBY
JUIsl TIOHMMAaHUsSI CYUTHOCTH HAay4YHOW KapTHHBI MHUpa, MpEACTaBiIeHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MIPUPOJIbI, B3aUMOCBA3SX YeIOBEKA C MIPUPOIHON Cpeoil, 0
POJIM XMMUU B ITO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[T03HABaTEJIbHbIE MOTUBBI, HAIPABJICHHBIE HA TIOJyY€HHE HOBBIX 3HAHUI IO XUMUH,
HE0OX0UMBIE 111 00BSICHEHHUS HAOII0JaEMbIX MTPOLIECCOB U SIBICHUH, MO3HABATEIHHOM,
UH(GOPMAITMOHHON U YUTATEIbCKON KYJIbTYPhI, B TOM YHCJIE€ HABBIKOB CAMOCTOSITEIIbHON
paboThI ¢ y4eOHBIMU TEKCTAMU, CIIPABOYHOM TUTEPATYPOM, JOCTYITHBIMU TEXHUYECKUMHU
cpencTBaMu MH(POPMALIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K 00yUEHUIO U I03HAHUIO, II0003HATEbHOCTh, TOTOBHOCTh U CHOCOOHOCTh
K caM000Opa30BaHUIO0, TPOEKTHOW M UCCIIEN0BATENBCKON IEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HANPABIEHHOCTH U YPOBHS 0OYUYEHHS B JAJIbHEUILIEM;

4) popMupoOBaHUSI KYJIbTYPHI 310POBbSI:

OCO3HAHHUE LIEHHOCTU XU3HH, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 30pPOBBIO,
YCTaHOBKHM Ha 3/10pOBbIil 00pa3 )KM3HU, OCO3HAHUE MOCIEACTBUN U HENPUITUE BPEIHBIX
NpUBbIUEK (YNOTpEOJIEHUS aNKOTOJsl, HAPKOTUKOB, KYpEHHUs), HEOOXOJIUMOCTH
coOMI0/IeHNs MpaBujl 0€30MacHOCTU MPHU OOpaIlleHHH C XMMUYECKHMH BEIECTBAaMHU B
OBITY U peajbHOM KU3HU;

5) Tpy10BOT0 BOCIIUTAHMSA:

MHTEpEC K MPaKTUYECKOMY M3y4deHHUIO0 mpodeccuil M TpyAa pa3iMyHOro poja,
YBaXXEHUE K TPYAYy W pe3yJbTaTaM TPYyJIOBOU JIEATEIbHOCTH, B TOM YHUCJIE HAa OCHOBE
MPUMEHEHUsI MPEIMETHBIX 3HAHUU MO XUMHUHU, OCO3HAHHBIA BHIOOP MHAMBUAYAIbHOMN
TPAaeKTOPUM MPOJOJDKEHUS OO0pa3oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HWHTEPECOB M TMOTPEOHOCTEH, YCHEIHON
NpO(ECCUOHAIBHON JIEATETbHOCTH U Pa3BUTUS HEOOXOJUMBIX YMEHHM, TOTOBHOCTh
azanTUpOBaThCs B MPO(eCCUOHATBHOU CpeIe;

6) 3K0JI0rM4ecKOro BOCIIUTAHUSI:

HKOJIOTMUYECKH 11eJIeCO00pa3HOe OTHOILIEHUE K MPUPOJE KaK UCTOUYHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIIEeCTBOBaHMS, MOHMMAaHHE LIEHHOCTHU 3I0pOBOTO M 0€30MacHOro
oOpaza JKHW3HHM, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY (DU3HYECKOMY U
MICUXUYECKOMY 3JI0pPOBBIO, OCO3HAHHME IEHHOCTH COOJIIOJCHMS MpaBUil O€30MacHOTO
MOBE/ICHUS IPU padOTE C BEIIECTBAMU, a TAKXKE B CUTYyalUsIX, YTPOXKAIOIINX 310POBBIO U
JKU3HU JIIOEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHHS, TOJydaeMble MPH HW3YYECHUU XUMUH, s
pelIeHns 3a7ay, CBSI3aHHBIX C OKPYKAKOWIEH NMPUPOJHOM CPEIOW, I TOBBILICHUS
YPOBHSI SKOJIOTHYECKON KYJbTYpbl, OCO3HAHHUS TJI00ATILHOTO XapaKTepa dKOJIOTHYECKUX
npobiieM W MyTell HMX pEeLIeHUs TMOCPEICTBOM METOAOB XUMHH, 3KOJIOTMYECKOTO



MBIIIJIEHHS, YMEHUSI PYKOBOJCTBOBATHCA UM B MO3HABATEJIbHON, KOMMYHUKATUBHOW U
COLIMAJIbHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe wmeranpeAMETHBIX pE3yJbTATOB  BBIACISAIOT  3HAYMMBIE IS
(bopMHUpPOBaHUS MHUPOBO33PEHHUS OOIIECHAYYHBIE TMOHATHSA (3aKOH, TEOPHS, MPUHITHII,
runoTesa, pakrt, cuctema, mpolrecc, IKCIEPUMEHT U APYTOeE. ), KOTOPBIC UCIIOIB3YIOTCS B
€CTEeCTBEHHO-HAYYHBIX YUEOHBIX MpEJAMETaX W MO3BOJSIOT HA OCHOBE 3HAHUW M3 3THUX
npeaMeToB (OpPMHUPOBATH TMPEACTABICHUE O IICJIOCTHOW HAyYHOW KapTHHE MHpa, U
VHUBEpCaJIbHbIC  y4eOHBIE  JeiCTBUA  (IMO3HABATENIbHBIE, KOMMYHUKATHBHBIC,
peryJIATHUBHBIE),  KOTOpble  oOecrneunBaloT  (GOPMUPOBAHHE  TOTOBHOCTH K
CaMOCTOSTEIILHOMY TITAHUPOBAHUIO U OCYIIECTBICHUIO YICOHOMN JEATEITHHOCTH.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUYeOHbIE AeiiCTBUS

ba3oBble JJornyeckue aeicTBUA:

YMEHUS UCIIOJIB30BATh MPUEMBI JIOTUYECKOTO MBIILICHUS IMPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICT XUMHUYECKUX MOHSATUN (BBIACIATh MX XapaKTEpHBbIE MPU3HAKU,
yCTaHaBJIMBATh B3aWUMOCBSA3b C JAPYTUMH TOHSTUSIMU), HCIOJIL30BaTh MOHSATHUS IS
O0OBSICHEHUS OTACNIbHBIX (DaKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUSA W KPUTEPUU IS
KJIacCU(UKAIIUK XUMHYCCKUX BEIIECTB M XMMHYECKHX pEeaKIuid, YCTaHaBIMBATh
MIPUYMHHO-CJICACTBEHHBIC CBSI3M MEXKIYy OOBEKTaMH H3Y4YEHHUS, CTPOUTH JIOTHYCCKUE
paccyxaeHus (MHIYKTUBHBIC, JACAYKTHUBHBIC, IO aHAJIOTWH), JejaTh BBIBOABI H
3aKJIFOYCHUS;

YMEHHE TPUMEHATh B IIpollecCe€ TIO3HAHWS TMOHATUS (IIpeIMETHBIE U
METanpeIMETHBIC), CUMBOJUYCCKHE (3HAKOBBIC) MOJICIH, HCIIOJIb3yeMbIe B XHMHH,
peoOpa3oBLIBATh IIMPOKO TNPHUMEHSEMbIE B XHMHH MOJCIbHBIC IPEACTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI 3JIEMEHTA), XuMuueckas (opmyJia U ypaBHEHHUE XUMUYECKOM
peakIuy — MpU pelIeHUH y4eOHO-TIO3HABATEIbHBIX 33/1ad, ¢ YYETOM ATUX MOJEIbHBIX
MPEACTABICHUN BBISBIISITh M XapPaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKA H3Y4YaEMBbIX
O00BEKTOB — XHMHYECKHUX BEIICCTB M XHMHYECKHX PpEAKIUH, BBISABIATH OOIIHE
3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIC CBA3W U MPOTUBOPEUYUS B H3YUAEMbIX
rpoleccax u sIBICHUSX.

Ba3oBrbIe uccienoBarejbCcKue 1eHCTBUA.

YMEHUE UCIOJIb30BATh IIOCTABICHHBIE BOIPOCHI B KAayeCTBE WHCTPYMEHTA
ITO3HAHUSA, a TAKXKE B KauyeCTBE OCHOBHI JUII (DOPMHUPOBAHUS THUIIOTE3BI IO IIPOBEPKE
MPABUJIILHOCTH BBICKA3bIBAEMbBIX CYKIICHUH;

npuoOpeTeHHe OIbiTa MO0 IUIAHUPOBAHWIO, OpraHU3alldd U TPOBEIACHUIO
YYCHHUYECKUX IKCIIEPUMEHTOB, yMEHHUE HAOI0IaTh 32 X0I0OM ITPOIIecca, CaMOCTOSTEIHHO
MIPOTHO3UPOBATH €TI0 Pe3yabTaT, HOPMYIUPOBATH 000OIIIEHUS U BEIBOBI 110 PE3yIbTaTaM
MIPOBEEHHOTO OIBITA, UCCIASA0BAHUS, COCTABIATH OTUYET O MPOACIIAaHHOMN padoTe.

Pabora ¢ unpopmaumeii:

yMEHHE BbIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH MHOOPMALIUIO PA3TUIHBIX
BUJIOB W (OpM TPEACTABICHHS, TMOTYy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (HAy4dHO-



NoMmyJisipHasl JUTepaTypa XUMUYECKOTO COJEpKaHUs, CIPABOYHBIE MOCOOUS, PECYPCHI
WNHTepHeTa), KpPUTHUYECKHM  OLEHHWBATh NPOTUBOPEUYMBYIO U  HEJAOCTOBEPHYIO
uHpopMaIuio;

yMEHHE MPHUMEHATb Pa3IWYHbIE METOJIbl W 3alpoChl MpPU MOHCKE U OTOOpE
uH(GOPMAIIUU U COOTBETCTBYIOIINX JaHHBIX, HEOOXOIUMBIX ISl BHITIOJTHEHUS yUSOHBIX U
MO3HABATENbHBIX 3a/lay OMNpPEACNEHHOIO THUIA, MNPUOOPETeHHE OmNbiTa B 00JACTH
UCIIOJIb30BaHUSl ~ MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTUH,  OBJIAJICHUE
KyJbTYpO aKTUBHOTO HCIOJIb30BAHMS PA3TMYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITEIIBHO
BBIOMpaTh ONTHUMANIbHYIO (GOpMYy MpeacTaBieHUs HHPOPMAIMH U WILIIOCTPUPOBATH
pelaeMble 33/1a4u HECJIIOKHBIMU CXeMaMH, IMarpaMMaMu, ApyruMu popmamu rpaduxu
U UX KOMOUHALIUSIMU;

YMEHUE HCIOJb30BaTh M  aHAJIM3UPOBaTh B  Ipolecce ydyeOHO |
UCCIIEIOBATENbCKOM  JEATENIbBHOCTH HMHPOPMAIMI0 O BIUSHUM IPOMBIIUIEHHOCTH,
CEJIbCKOTO XO351CTBA ¥ TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOLIEH IPUPOAHON CpEBI.

KoMmyHnKkaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHHS 3a/laBaTh BOIPOCHI (B XOJ€ JAuajiora u (Wiau) AUCKYCCHUM) MO CYIIECTBY
o0cyX/1aeMoi TeMbl, (POPMYIHPOBATH CBOU MPEMIOKEHHUSI OTHOCUTEIBHO BBIITOJIHEHUS
IIPEIOKEHHOM 3a/1a4H;

YMEHUS NPEJCTABIATh MTOJTYUYEHHBIE PE3YyJIbTAThl I03HABATEIILHOM JEATEIbHOCTH B
YCTHBIX W NHCbMEHHBIX TEKCTaX; JeJaTh MPE3CHTALMI0 PE3YJIbTATOB BBINOJHEHUS
XUMHUYECKOTO OJKCcrIepuMeHTa (1abopaToOpHOTO OmbITa, JIabopaTopHON paboOThl 1O
MCCJICIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MIPOEKTA);

yMEHMsI y4eOHOro COTpPYJIHMYECTBA CO CBEPCTHUKAMM B  COBMECTHOH
IIO3HABATEJIbHOM W MCCIEN0BATEIbCKON JEATEIBHOCTH IPU PELICHHH BO3HUKAFOIIMX
npo0JieM Ha OCHOBE Y4€Ta OOIIMX MHTEPECOB M COIJIACOBaHUA NMO3ULUN (00CYXKIeHHUS,
OOMEH MHEHMSIMHU, «MO3TOBBIE IITYpPMbI», KOOPAMHALIMS COBMECTHBIX JEUCTBHIA,
OTpe/ieNIeHUEe KPUTEPHUEB MO OLIEHKE KaueCTBa BHITIOJHEHHON padOTHI U IpYTHE).

PerynsiTuBHBIC YHMBEPCAJIbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOATEIbHO ONpENeNsATh ILeNH JeATEIbHOCTH, IUIaHUPOBATh,
OCYLIECTBJISITh, KOHTPOJIMPOBaTH WU TNPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSTEeNbHOCTh, BBIOMpaTh HambOoJsiee 3(PPEeKTUBHBIE CIOCOOBI pEIICHUsS YYEOHBIX U
MIO3HABATEJIbHBIX  3a/a4, CAMOCTOSATEIBHO  COCTaBIATh MM  KOPPEKTHUPOBATH
IIPEUIOKEHHBIM aJITOPUTM JIEUCTBUN MPH BBIIOJHEHUU 3aJaHUN C yYETOM IOJIYyYEHHUS
HOBBIX 3HaHW 00 u3y4yaemMbIXx OOBEKTaX — BEIIECTBAX W peakUUsX, OLCHUBATh
COOTBETCTBHE IOJIYYEHHOTO pe3yJjbTaTa 3asBJICHHOM II€JIM, YMEHHE HCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTBHI, PEJIAraéMbl€ B YCIOBUHU 3a/1aHUN.

HNPEAMETHBIE PE3YJIbTATBI

B cocrtaBe mpenMeTHBIX pe3yJbTaTOB 10 OCBOCHHUIO 00SI3aTENIBHOTO COAEPIKAHUSA,
YCTaHOBJICHHOTO JaHHOHW (pepepasibHONM pabodeil mporpaMMOid, BBIICIISIIOT: OCBOCHHBIC
0o0y4JarouMMUCsl Hay4HbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUM, crienuduuecKkue JJis
MpeIMETHOM 0051acTH « XUMHUSD», BUIBI IEATEIBHOCTH 10 MOJIYYSHUIO HOBOT'O 3HAHMSI, €T0



HHTCpIpCTaliu, HpCO6p&30BaHI/IIO N IIPUMCHCHHUIO B PA3JIMYHBIX y‘l€6HbIX N HOBBIX
CUTyanu:iax.

K xonIty 00yuenus kypca B 7 Kjiacce peMETHbIE PE3yIbTaThl Ha 0230BOM YpOBHE

JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y O0OYHAIOITUXCSI YMEHUM:

PaCKpbIBaTh CMBICJI OCHOBHBIX XUMUYECKUX MOHSATUI: aTOM, MOJIEKYJia, XUMUYECKUN
AJIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIECTBO, CMeCh (OJHOpPOJIHAs U
HEOJHOPOJIHAsA), OTHOCUTEIbHASL aTOMHAs U MOJIEKYJIsIpHAsl Macca, MOJIsipHasi Macca,
MaccoBas J10JI1 XMMUYECKOTO 3JIEMEHTA B COSIMHEHUH, OKCHJI, KMCIIOTA, OCHOBAHUE,
COJIb, XMMUYECKAs PEaKLsl, XUMUYECKas CBA3b, paCTBOP, MAaCCOBasl J0JIsSI BEIIECTBA
(IpolLieHTHAs! KOHIIEHTPAIHs) B PACTBOPE;

WJUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMUYECKUX MOHSITUN U MPUMEHSTH 3TU
MOHSATHUSI IPU OTMCAHUU BEILIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XMUMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBJICHUS (OPMYJ BEIIECTB H
YPABHEHUM XUMUYECKUX PEAKLINM;

PACKpBIBATh CMBICJ 3aKOHOB COXPaHEHHUsI MacChl BELIECTB, IOCTOSIHCTBA COCTABA,
XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE U (PU3UYECKUE CBONCTBA
BEILIECTB,;

BBIYUCIISITh OTHOCUTEIIBHYID MOJEKYJSIPHYIO M MOJISIPHYIO MAacChl BELIECTB,
MacCOBYIO 0K XUMHUYECKOI0 3JIEMEHTA 10 (hOpMyJie COETUHEHMSI, MACCOBYIO JOJIIO
BEILIECTBA B PACTBOPE;

IIPUMEHSTh OCHOBHBIE ONIEPALlMN MBICIUTENBHON AEATEIIBHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHUE, 000011IeHNEe, CUCTEMATH3aIINI0, KJIACCU(UKAIUIO, BBISBICHHE TPUYUMHHO-
-CJIEICTBEHHBIX CBSI3€M — JJISl U3yUYEHUsI CBOMCTB BEIIECTB U XMMUUYECKUX PEaKLIUM,
€CTECTBEHHO-HAYYHBIE  METOJbl  TO3HAHWS —  HAOJIOJEHUE, HU3MEpEHue,
MOJICTUPOBAHUE, SKCIIEPUMEHT (pPeaybHbIN U MBICIICHHBIN);

CJIeIOBaTh MpaBWJIaM II0JIb30BaHUSI XUMHUYECKOM TMOCyAOH M J1abopaTOpHBIM
00OpyZI0BaHUEM, a TaK)Ke MpaBUiiaM OOpaIlleHUs C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIIUSIMA TIO  BBITIOJTHEHUIO J1a00OPATOPHBIX XHUMHYECKUX OIBITOB TIO,
IIPUTOTOBJICHUIO PACTBOPOB C OMNPENEIEHHOW MacCOBOW JOJIEM PACTBOPEHHOIO
BEILIECTBA.

TEMATHYECKOE IINTAHUPOBAHHE



Nen/m | Ha3zBaHue TemMbl Kosmnue DJIeKTPOHHbIE
CTBO (ungposbie)
JacoB o0pa3oBaTe/bHbIE
pecypchl
1. | Xumus B IEHTpE €CTECTBO3HAHUS 12 HOK:
https://educont.ru/profile/c
ourses/list
2. MaremaTuka B XUMHH 9 HHOK:
https://educont.ru/profile/c
ourses/list
3. SIBrieHMS, TPOUCXOISIINE C BELIECTBAMU 11 LHOK:
https://educont.ru/profile/c
ourses/list
4, Paccka3bl o xumuu 2 HOK:
https://educont.ru/profile/c
ourses/list
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



https://educont.ru/profile/courses/list
https://educont.ru/profile/courses/list
https://educont.ru/profile/courses/list
https://educont.ru/profile/courses/list
https://educont.ru/profile/courses/list
https://educont.ru/profile/courses/list
https://educont.ru/profile/courses/list
https://educont.ru/profile/courses/list

IHOYPOYHOE IINTAHUPOBAHUE

Ne Tema ypoxka Y4eOHblii IKCIIEPUMEHT Kypca KoJu-Bo yacos
n/n
Tema 1. XumMusi B ieHTPe eCTeCTBO3HAHUSA
L BBoanslii nHCTpYKTax. XUMUSA KaK 4acThb ecTecTBO3HaHus. [Ipeqmer /1. Koauexiuus passbIX HpeMETOR uit dotorpaguii !
UM MPEAMETOB U3 AMIOMHHUA JULA ILTIOCTPALINK HAeH
«CBOMCTBAa — MPHUMEHEHUE
2. J1. YaeOHoe o0opyioBaHKE, UCIIOJIB3yeMOE Ha ypoKax 1
Habmronenue 1 SKCriepuMEeHT KaK METO/IbI U3YUEHUS €CTECTBO3HAHUA U | (PU3HKH, OMOI0TrUH, reorpaduu ¥ XMMUU.
XUMHHU 3. Hayunoe nabmtoenue u ero onucanue. Mzyuenue
CTPOEHUS JIAMEHU
3. [IpakTuueckas pa6ora Ne 1 «3HaKOMCTBO C 1aOOpaTOPHBIM 1
obopynoBanuem. [IpaBusia TeXHUKHA O€301TACHOCTH
4, [IpakTuueckast padora Ne 2 «Habmronenue 3a ropsiieii CBE4Oi. 1
YCeTpoicTBO M paboTa CIIMPTOBKHY
5. JI. Jlornueckoe noCTpOCHUE MOJEIN HEBUAUMOTO 1
o0BeKTa.
J1. DiekrpodopHas MalHa B JICHCTBHU.
MozenupoBaHue ['eorpaduueckue moxenu (rnodyc, KapTa).
buonoruueckue Mozenu (MyJIsKd OPraHOB U CUCTEM
OpPraHOB pacTEHUil, KUBOTHBIX U 4yeloBeka). Puszndeckue
Y XUMHUYECKUE MOJIEIH aTOMOB, MOJIEKYJI BELIECTB U UX
KPUCTANINYECKUX PEIIETOK
6. . lapocTepaxkHeBbIE MOEIN BOJBI, YTIEKUCIIOTO U 1

XUMHYECKUe 3HAKU U (GOPMYJIBI

CEPHUCTOTO ra3oB, METAHA.
J0O. Usrorosnenue Mojenei MoJeKyJl XUMHUUECKUX
BEUIECTB U3 IIACTHJINHA




Xumus U pu3uKa

J1. OGpa3isl TBEPABIX BEIIECTB KPUCTATUINYECKOTO
cTpoeHus. Mojiesd KpUCTaUIMYECKUX peieTok. J13.
Pacnpoctpanenue 3amaxa 0/1eK0JIOHA, TyXOB HITH
ne3onopanta (mpouecc nuddysun). J10. dubdysus
caxapa B Bojie. Juddy3ust mepmanranata Kanus B
KeJlaTUHE

Ar PEraTHbBIC COCTOSAHUS BCUICCTB

/. Boza B Tpex arperaTHbIX COCTOAHUSAX. TBEpabIe
Bewecta. [19. «llepenuBanue» yriekuciaoro rasa B
CTakaH Ha ypaBHOBelleHHBIX Becax. J1O. OmnbIT ¢ mycToit
3aKPBITON TJIACTHKOBOM OYTHUIKOM

Xumus u reorpadus

. Konnekmust MuHepanoB (J1a3ypuT, KOPYHI,
XaJIbKOMUPUT, QIIIOOPHUT, ranuT). Kosekuus ropHsix
nopoJ (rpaHuT, pa3iaryuHble GOpMbI KalabIIUTa — MeE,
MpaMop, U3BecTHSK). Kosiekius roprouux HCKonaeMbIx
(He(Th, KAMEHHBIN yTOJIb, CIIAHIBL, TOPD).

JI. 3ydeHue rpaHuTa ¢ IOMOIIBIO YBEIUUUTEILHOIO
CTEKJIa

10.

XumMug 1 OMOJIOTHS

3. CniupToBas 3KCTpakiys XJIOpoPUILIa U3 3€JIEHBIX
nucTheB pacteHuil. KauecTBenHas peakuus Ha 6enok. JI.
Omnpenenenne coaep:kaHus BOIbI B PACTCHUH.
Oo6nHapy»xenue >(pUpHBIX Maces B aleIbCHHOBOM KOPKE.
OOHapy>keHue Maciia B CeMeHax MOJICOJTHEYHHUKA U
rpenkoro opexa. OOHapyXeHHe Kpaxmalia B MIIEHUYHON
myke. J1O. BzaumopeiictBue ackopOMHOBOM KHCIOTHI

¢ nojoM (onpezaenenue BuTamuHa C B pa3IU4YHbIX COKaX).
J1. Tabnuna «KuBOTHas M pacTUTENbHAs KIETKN

11.

KauecTBeHHEIC pPCakiuu B XUMHUU

3. KauectBenHas peakuus Ha Kuciopos. KauectBennas
peaknys Ha YIJIeKUCIIbIN ras.

JI. IIponyBaHue BBABIXaEMOTO BO3yXa 4epe3
M3BECTKOBYIO Bojly. OOHapyX eHHe N3BECTKOBOM BObI
cpeau pa3nuuHbIX BemiecTs. JJO. O6HapyxeHue
Kpaxmajia B IPOAYKTax MUTAHUS




12.

O060011eHNe U aKTyalIn3alus 3HaHUN 10 TeMe « XUMUS B IIEHTpe
€CTECTBO3ZHAHUS

Tema 2. MaTemaTuka

B XUMHH

13. J. llIxama 00EKTOB (3aMOK — YEJIOBEK, YSIIOBEK —
s10J710K0, sI0JIOKO — T'YCEeHHMIIa, TyCeHHUIla — ameba, ameba
OTHOocUTEIbHBIE aTOMHASL U MOJIEKYJIIpHAst MacChl
— Oenok, 6enox —/IHK, JIHK — Mounekymna Bojbl,
MOJIEKYyJla BOJbI —aTOM BOJIOPO/Ia)
14. | MaccoBas 075 3JIeMEHTa B CIIOKHOM BEIIECTBE
15. . Kosnekius pa3iu4HbIX BUAOB MpaMopa v U31eNIHil
(wm wutrocTpanuit uznenuit) u3 Hero. CMecb peyHoro u
YucThle BelecTBa U CMECH caxapHoro rnecka. Komnekuus Hedtu 1 HepTenpoayKToB.
Konnekuust 6pITOBBIX cMecel (KyJTMHApHBIX CMECEH,
CMC, mammyHeli, HATUTKOB U Jp.)
16. OGbeMHast OIS Ia3a B CMecH . quarpamma coctaBa aTMOc(hepHOTo BO3IyXa.
Jumarpamma coctaBa mpUpOJHOTO rasa
17. | MaccoBas n07s1 BEIIECTBA B paCTBOPE
18. | IIpakTuueckas padbora Ne 3 «I[IpurotoBnenue pactBopa ¢ 3aaHHOMN
MacCOBOM J10JIel paCTBOPEHHOTO BEILIECTBA»
19. . Konnexnus «Munepaisl 1 ropHblie nopoas». 0.
. W3ydeHnne coctaBa HEKOTOPHIX OBITOBBIX U
MaccoBas 101 ipuMeceit
(dapMaleBTUYECKUX MPENapaToB, COACPKAIIUX
OMPENICTICHHYIO JIOJII0 MPUMECEH, 10 UX ITUKETKAM
20. | Pemenue 3a1a4 u yrpakHeHUH 110 TeMe «MareMaTHKa B XUMHID»
21. | KonrponpHas pabora Ne 1 mo Teme «MaTemaTtuka B XUMUI»
Tema 3. SIBJIeHUs1, IPOUCXOASIIINE C BellECTBAMU
22. 2. IIpocenBanne cMecHu MyKH M CaXapHOTr0 MecKa.

Paznenenue cmeceit. CriocoObl paznenenus cMmecel. [Ipaktuueckas
pabota Ne 4 «BpIpamuBaHie KpUCTAIIOB COJINY (JIOMAILTHHUMA
JKCIIEPUMEHT)

Paznenenue cmecu nopomika cepbl M KeJIE3HbIX OIMHIIOK.
Pa3nenenne cMecu nopouika cepsl U necka. Paznenenne
CMECH BOJIbl U PACTUTEIBHOTO Macia C MOMOIIBIO
nenutenabHol BopoHKHU. LlenTpudyruposanue.

JO. Pa3nenenne cMecu CyXxoro MOJoKa M pe4HOTO IecKa.




23.

DunbTpoBaHUE

J3. ®unerpoBanue. Paznenenne cmecu BOAbI M pEYHOIO
recka.

. @unpetp lorra. Boponka broxHepa. YcranoBka s
¢bunbTpoBaHMs MOJ BaKyyMoM. PecriuparopHble Macku u
MapJieBbie moBs3Ku. JI. I3rotoBieHne 0OBIMHOTO U
CKJIa4aToro (puibTpoB

u3 GpuIbTpOBaTBHONM OyMaru i OyMakHOH cal(eTKH.
J0O. U3roTtoBiieHne MapaeBbIX MOBA30K KAK CPEICTBA
WHJVMBUIyaJIbHOM 3aIIUTHI B IEPUOJ SMUJIEMUN TPUIITIA.
OTtcTauBaHue B3BECH MOPOILKA JJIs1 YUCTKU MTOCY/IbI B
BOJIC U €€ JICKaHTaIus

24,

AncopOnus

3. AncopOrimoHHbIE CBOWCTBA aKTUBUPOBAHHOTO YTJISL.
. I[IpoTuBOras u €ro ycTpomcTBo.

JO. AncopO1iusi ak THBUPOBAHHBIM YTJIEM KPacsIux
BELIECTB MENCUKOIbL. AICOpOLUs KyKypy3HbIMU
MAJI0YKaMU MapoB MaxXy4uX BEIIECTB

25.

I[I/ICTI/IHHHLII/IH, HJIA IICPCTOHKAa

J2. [Tonyuenne AUCTUIUIMPOBAHHOM BOJBI C TOMOIIBIO
1ab0paTOPHON YCTAaHOBKH JJIsl IEPErOHKH JKUIKOCTEH.
Pa3nenenue cMecu nepMaHraHara u IMxXpomMara Kajius
cnocodoMm kpuctamuzanuu. 1. Komnekuus «Hedts u
HedTenpoayKTh». KaTamuzaTop.

J1O. Ounctka BoabI

26.

OO0cyxieHne pe3yabTaToB MpakTHIeCcKoil paboTsl Ne 4 «BripamnuBanue
KPUCTAIIJIOB COJIMY (TOMAITHUIN YKCTIEPUMEHT)

27.

[IpakTuueckas pa6ora Ne 5 «Ouncrka moBapeHHON COIN».
ITpaktiueckas padota Ne 6 «/3ydeHue mporiecca KOPPO3HUHU HKEIe3a
(ToManIHui SKCIIEPUMEHT)




28.

XHUMHUYECKUE PEAKLUU. Y CIIOBHSI IIPOTEKAHUS U IPEKPALLECHUS
XUMHUYECKHUX PEAKLIMH

J1. YerpoiicTBo kucinotHoro oruerymmurens. [13. « Bynkan
Ha cTosie». B3anuMopelicTBre Kele3HbIX OMUIOK U
MOPOIIIKa cepbl Ipu HarpeBaHuu. [lomyueHue
YTJIEKUCIIOro ra3a B3auMOIeCTBUEM MpaMopa ¢
KHCIIOTOM 1 0OHAPY>KEHHUE €TO C MTOMOIIBIO U3BECTKOBOMH
Bo/bI. KaTanuTuyeckoe pa3inoxeHue nepoKcuaa
BOJIOpOJIa Karanu3aTtop —anokcua mapranma (1V).
depMeHTAaTUBHOE Pa3I0KEeHHE MIEPOKCHIa BOJAOPOAa C
noMo1iso karanassl. JIO. M3roroBiaenue camoaeibHOTO
OTHETYIIUTEIS

29. 9. «I[1namennsnii mapy. [lonydyenue ocaaka rugpokcuia
menau (1) peaknueit oOmena. Bosronka nona. Beigenenue
. ra3a u3 pacrsopa. JI. B3aumonencreue ykCyCHON
[Tpu3HaKK XUMHUYECKUX PEaKIUii . .
KHCJIOTHI C MUTHEBOW COMOM (THIPOKapOOHATOM HATPHS).
Vnanenue nsaten ot pacteopa uoaa. JO. [Ipurorosnenue
JMMOHAJA
30. | O6cyxaeHune pe3ybTaToB NIpakTHIecKoil paboTsl Ne 6 «M3ydenue
nporiecca KOPPO3UH JKEJIe3a»
31. | OGoOmeHue U aKTyaJIn3alysl 3HAHUH 110 TeMe «SIBIeHus,
IPOMCXOSIINE C BEHIECTBAMI.
32. | I'ogoBast KOHTpOJIBEHAS paboTa
Tema 4. Paccka3bl 10 XUMHH
33. | «Boaronyecs pycckue yueHble XUMUKI» O KU3HU U JesTeabHocT M. | TIpoekTHas ¢popma paboTsl
B. Jlomonocoga, JI. 1. Menneneesa, A. M. byTieposa
34. | UccaenoBaHusM B 00JIACTH XMMUYECKUX PEaKLUI [TpoexTHas popma paboThI




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

* Xumus. 7 knacc. / I'abpuensa O. C., OctpoymoB . I'., Cnankos C. A./
[Tpoceemenne, 2019

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Tazera "Xumus" uznarenbckoro gomMa 1-ro centsops. Cait " uay Ha
ypok xumuH'". Martepualibl K ypoky.Anpec caitra: http://him.1september.ru

2. Xumus 1)1 BCeX: WUTFOCTPUPOBAHHBIC MAaTEPUAIIBI TTO OOIICH,
OpraHUYecKOi M HeopraHuueckou xumun. Anpec caita: http://school-
sector.relarn.ru/nsm/

3. Kypnan "Xumus u XKuznb - XXI Bek" Anpec caiita: http://www.hij.ru

4. Mup xumuu Anpec caiira: http://chemistry.narod.ru

5. OTKpBITHIN OaHK 3aaHUM 10 OIIEHKE €CTECTBEHHOHAYUYHON IPaMOTHOCTH
®UIIN. Anpec caiita: https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti

6. Caiit rpynnel komrnanuil «lIpocsemenne». Anpec
caiira: https://prosv.ru/pages/obuchayushchie-roliki-po-himii-ot-nauki-k-
proizvodstvu.html

. FREFSHRBFYHRMNIKI A2 WP 0 GRERfoxmedia&utm_medium=medi
a&utm_campaign=media_all _all wiki-
himiya&utm_content=27072022_article-chemistry-online

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

1. Enunas xomexius nuupoBbIX 00pa30BaTEIbHBIX PECYPCOB. Anpec
caiita: http://school-collection.edu.ru

2. ®enepalibHbIN HEHTP UHPOPMALMOHHO-00PA30BaTEIBHBIX PECYPCOB
(PLIMOP).Anpec caiira: http://fcior.edu.ru

3. Ownnaitn-tiatrgpopma «L{udpoBoit 06pazoBaTenbHBIA KOHTEHT». Apec
caiita: https://educont.ru/
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4. OO6pazoBartenbHbIi HHTEpHET-TIOpTAN «SAKnmace». Anpec
caifra: https://www.yaklass.ru/

5. OOpa3oBarenbHbIi HHTEpHET-TIOpTaN «POI». Anpec caiiTa:
https://resh.edu.ru/


https://www.yaklass.ru/

